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C: 0.003-0. 005%, Mn:0. 03-0.2%, S : 0 . 003-0 . 025% , Al :0. 01-0. 08%, N : 0 . 004% <=> 1 , PiO.O^^l 
Cu: 0.005-0. 2%, ^7} Mn, Cu, S7> 2?i Mn+Cu<0.3, 0.5*(Mn+Cu)/S:2-20» ^^-31, 

M-^^l Fe ^ 7M &7}ti\& S^^M, *)#-§-^ ^3.717}' 0. ^l^^ 

£ 1 

^ r^Jf^sh ^iflol^ *|^, (Mn,Cu)S 
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7}^°] -f^tr ^^^3)- n ^SHHl {BAKE HARDENABLE COLD ROLLED 

STEEL SHEET HAVING EXCELLENT FORMABILITY AND PROCESS FOR PRODUCING THE SAME} 

£ 2^ ^z^r^l n}€- 3.7] # M-^^ ZLBflHol^. 

<5> ^^sl-^ ^<S#:£<^ Aj-^^o] A 1 -Killed^ IF^"( Interstitial Free Steel)*! 
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<6> ^^-^ 91 A 1 -Killed^ ^^-ofl^r <£<q Jl-g-^7> ^S}JL wHJl^H^ 

^Jf^e)^ lO-20Mpa ^5.3} ^^sH^ft- 7}^. ^^flo] 7|J>- jof-^Jp: 



Q^SLS,, o) ip7j-ofl ^jf^jL^ Jfa}^ ^Jf^i^ IF7j-o]rf. 



3-^}7) $7>s|fe ^rdt^l <£ ^ ^a)-, ^7>£|^ Ti £E^r Nb^ <£^r Ti , 

Nb^]- i£-§-*H ^##^r ^^-cr ^, ^S. *IH!- «fl ^SKE-S <?> 

flti7} <Hs)-f^, ^-ftwl-g-s. 9X^. 



<8> f^^r Ti, Nb^: ^7>^1 ^51 ^##^1 ^Itt rM^^^H 



<9> ^-aj-g. ^f>}7] ^ *3 ^%S. C: 0.003-0. 005%, 

Mn:0. 03-0.2%, S : 0 . 003-0 . 025% , Al : 0.01-0. 08%, N:0.004%°l^h P: 0.015%^^-, Cu: 0.005-0. 2%, 
Mn, Cu, S7> Mn+Cu<0.3, 0.5*(Mn+Cu)/S:2-20» ^^J-JI, M-^^l Fe ^ 7] 

^ 1:71-5x1 1:^1-^ ^^M, ^##^1 ^^"3.7l7> 0.2^1^-5. o] ^ c>j ^1 -cf . 
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<io> ^^^1^1 ^##^r MnS, CuS, (Mn,Cu)S^l ^efl* £^ , ^rS.^ 

4.5X10 6 7fl oj^-olcf. 0.5*(Mn+Cu)/S:2-7^1 S^SHHfe ^M^rc 2.2X10 8 7fl o^o.^. 

<ii> ^. T§rT%<^ ^o^7j-^ ^^wj-*^ f^%S. C: 0.003-0. 005%, Mn: 0.03-0. 2%, 

S: 0.003-0. 025%, Al :0. 01-0. 08%, N : 0 . 004%°1 ^} , P : 0 . 015%°1 , Cu:0.005~0.2%, #7] Mn, Cu, S 
7} tq-^g-o} Mn+Cu<0.3, 0. 5* (Mn+Cu)/S: 2-20-1- tb^-al, X) Fe ^ 7)^ Mr7}3\ tb 1: 

S^Sl^ 1100 °C°1^ ^SS. 7fl7>^«t ^ ^-^^r^l- Ar 3 ^Bfl^ 

£- ^.7}^^}jl 300°C/min^l^ 700°C<^}-£] -Sr^^ll^i ^#)^b i^^-, 

50-90%^ ^HirS. ^7} <Q<£-5}5L, 500-900°C £r£ ^^t^^ 3t^><^ ^ 

<12> o]^ ; ^. ^-a- ^Itrl -M^^rf. 

<13> ^ ^ ^7^x1 grO.^ ^Jf^S}- S-A^ 7 fl^i^l-7l ^ ^^ofl 

^ 4^-4 ^ Afls^r A>^^- tt^ifl&r}. b^"^* 2^^0.5. ^H^S^ ^1^1 
*}7\) &S.X\?]t& ^TJ-SLS. &SL.t&*\ ^Jf^M ^#5.7} 3.7]) ^7}*}^*]}, o)^ v] A\) 
MnS, CuS, (Mn,Cu)S^| ^##*] JH-g-^afl «3 ■*§=-§- ^^Kr 
<14> £. id]} MnS, CuS, (Mn,Cu)S^l *lAfl*}7fl £:3E.tK^ 

ifl^ JH-g-i^^ol ^o^^^til, ^Tj-^ ^-#^0] 0.003-0.005%^ ^^Ml^ ^Jf^sHt^ 
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* ^7fl ^rS^ ^7} -tf^H^r X\g_ 

^i}. ^-^0] o . 003-0 . 005%3. 2i^S\^\o\. , MnS, CuS, (Mn,Cu)S^ 

^^H.7l7> 0.2^o"|*|-7} ^ ttfl o>^^ o.S. ^Ji€ *r 5^. 

^hfr a}^^] ^.s-sH MnS, CuS, (Mn,Cu)S» *Hl*l-7l] £-5*1 

cfl^H 'St^'MI ZL ^s]-, (1) Mn^ 0.03-0.2%, S^ 0.003-0.025%, Cu^| IJ- 

^ 0. 005-0. 2%S. <#7) Mn, Cu, S^ A^rQ S# Mn+Cu^0.3, 

0.5*(Mn+Cu)/S:2-20* ^§>£^- 2^Kr ^A^M , (2) ^1^- ^^^^1 jSc 

300 o C/minol^o.S ^ MnS, CuS, (Mn,Cu)S^ ^##^1 ^3.717} 0 .2fjm°]is}S. 



^, £ 2(a)^ 0.004%C-0.13%Mn-0.009%P-0.015%S-0.04%Al-0.0029%N-0.04%Cu , ?l 
0.5*(Mn+Cu)/S:5.67<?l 2^£] ^^HrS^] 3.7l# 5^}^ nefl 

£ 2(a)^1 ZlsflH* a.^, 0.5*(Mn+Cu)/S<20# ^^Ml tflSfl ^^Hr^-I" 2: 

MnS, CuS, (Mn,Cu)S^ ^##^1 3%^3.7)j} 0.2w°M* ^ 3^1 4 1 

9X^~ 



<17> ^ofl C: 0.003-0. 005%, Mn: 0.03-0. 2%, S: 0.003-0. 025%, 

Al: 0.01-0. 08%, N:0.004%ol£K P:0.015%<^h Cu:0.005~0.2%, <#7] Mn, Cu, S7> t\^-S>\ 2^ 
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Mn+Cu<0.3, 0.5*(Mn+Cu)/S:2-20# W^fe ^MHH ^^r3.7]7} 0.2fm°)^}9l 3 
■Mfe 7}^z\ JLsL ^^-^A-l dh^<W^ ^l^(r m )7l- ^ojg*| ^tflo]^^>i 

7} 7}^o] 7fl^T}. 

<18> t+o>7>, ^ *Vl:^r MnS, CuS, (Mn,Cu)S^ ^ofl^ Mn^f Cu^l 

MnS^ CuS^l ^H^##°l 3^H3^-§t Til A)| ^ ^-^^Tfl ^o]^^ 

^7> ^tfl5)t^Ai T^iflo]^^^ 7}^o] 3711 7fl^sm 5^. ^, 

0.5*(Mn+Cu)/S£| wl7> 2-72} nfl , (Mn,Cu)S^ iLt} MnS^- CuS^ ^r=-^## 



<20> [£. M^o) ^<£7j-^] 

<2i> hT^( C )oi 0 . 003-0 . 005%7> *>cf . 

<22> t=Hi(C)£1 ^°1 o . 003%°1 z\ ^-fo]!^ 7^ ^^sl-^ol 0.005%S^ ^-f^l 



<23> ^(Mn)^ 0.03-0.2%7> y^^r}-. 
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<24> 7 eh^ jl-g-^-g- MnSS. ^#^H ZL-%- <^tt ^<l#^(Hot shortness)* «<M 

MnS7> O] ^##^| ^^l^ &&7} S^-^^-^l^a^^oll^ 

-g-^c^ ^47 0 V£^- &7}A]%\tfc o^^o]] 7 }3=.-5}<q f-^* 0.03~0.2%S Sfrfe 

^1 ^^H 0 ] ^ 9X°-v\, 0.2% ^tV^ 



<25> %(S)^1 0 . 003-0 . 025%7> tif^^l-cf. 

<26> %(S)£| 0.003%^^ ^^Ml^r MnS, CuS, (Mn,Cu)S <W*£|. 

^#1"^ 3-7] 71- nfl-f Stflsfl;*} ^^s^o] ^1 ^rrf. %<5} ^o) 0.025% 

T^ofl^ j7-§-^ ^ 3711 ^}xl^ t 3 13 ^3 ^7> SU71 



<27> <iH^l^- (AO 0.01-0.08%7> wV^^cj-. 

oj^j- o^ fl %7}&t\.. ^ f-^=o] 0.01%*] ^^ofl^ ZL 
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<29> ^^.(N)^ ^t*%r& 0 . 004%°1 *>7> v}^S}t\.. 



<30> ^7\^\7]} %7\s\±= Q±.3- 0.004%3:4^1 ^-r-^lfe ^^1--S>S.S. 

0 . 0049M S}7} v}&rz\-s}t)-. 



<3i> «?](P)^ 0.015%°] §>7> w]-^ §]-!=]-. 

<32> o]o} ig-e^o] 0.015% 2:4^1 ^-f°fl^ ^ 0.015%°1^>S ?>}^ 



<33> ^.^)( Cu )o| ig-3££. 0. 005-0. 2%7> H]-^-3]^-rf. 

< 3 4> ^&|^Cu^ S£] "tTl^^-^H ^^^7} ^s]]*]^ 

0.2^01^ ^^^-ul, o) ^##£] ^^]^ ^±.7} Ibiii-fe 

Jf^S] 2)^1*1 -g-^£|<>] ^-^-7j-£7> 71^14^ ^^P^l 7l «H 0.005~0.2% ^KW. 

thlM 0 . 005%°1 ^| °) *H*>7fl ^ 0.2%S-^>t£ 2:tfl^l-7ll ^^^^l- 



<35> ^7] Mn^l- Cu^l ^"^r 0.33H^l-7> B>^-^j-5-'|-rq-. Mn-^ Cu^ 0.3%°}^°} S) 1 ^ -^##^1 

3.7] 71- 7^ ^Jf^-ip^ ^-^71 ^^7] xrfl^-olrf 



<36> #7l Mn, Cu^f S^l ^^ti]^ 0.5*(Mn+Cu)/S:2~20«- t^Sfe y]-^-2i^]-rf. 
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S£- Mn, Cu^- MnS, CuS, (Mn.Cu)SS ^##£r Mn, Cu^ S 

^ ^7>^] pq-eq- ^#^7> ^e)-^ , °1 ^ *1 ^ , ^vIMlHd *l=r^l 

* ^1^1^-. ^ <£^<i tcj-s.^ Mn, Cu^- S^| ^7l-til(0.5*(Mn+Cu)/S(^7]A-^ ) Mn, Cu, 

■f-^ ^^%)7> ^l^^ -H-JL^- ^##°1 <2<>|*H, 20^3i|-o| ^-faflfe -^M-o] S 

♦ 

0.5*(Mn+Cu)/S^ Wl7> 2-20^1 ^-^H ^ -3-3.71 *M-*|fei3| f 

0.5*(Mn+Cu)/S^ wl7> 7-1- £.3. ^##51 n ^^l ^^1^-. ^, 

0.5*(Mn+Cu)/S£] «l7> 7<>lSHMfe- (Mn, Cu)S^l 4t^ff Ji^ tfl-f *Hlt»r MnS, CuS^l 3:^- 

^fo] -g-i^>^ 0.5*(Mn+Cu)/S^ til7> 7iLt} 7]^^ ^##^) 3.71 

x\-o)7} ^ofl3E. -&^-S>-lL £-3.^7> #<H=^r ^ (MN, Cu)S^l 4^##°1 W ^}^\7] 



^3^1 ^TlHH ^##^1 ^§3-371^ 0 . 2jumol *|-7> 

^^^Hl i^sig MnS, CuS, (Mn, Cu)S^##^] 37l7> ^^-^21-^4 ^ 
°1^^1^, ^^H^^l^l ^l o]^- ^#^-^1 ^^37l7> 0.2^ 

4. 



<40> i4 d >7>, ^ ^^1 ^£-7)H*l 0.2^^1*1-51 ^-S^7> 4.5X10 6 7fl o]s£<£ ttfl 



^°1^^1^7> 31 £.f>]g\ T&^o)^*]^ 7>^o] 3.711 7 fl£l Qt)-. <U^^ 
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^*l*r^ ^-°l^r SEth £:€^MH^ 0.5*(Mn+Cu)/S£l v]7} 2-711 

^, 0.2^m°l^ ^##^1 2.2X10 8 7fl o] ^- o_5L 3.7]} ^t\\o] 7>^£r 3.7]} 7fl-*I 

^4. 



<41> [^<S#^ ^ 

MnS, CuS, (Mn,Cu)S^##^ ^3.7] 7} Q.2 m ^^KE^f *Kr*)l ^°] ^ZtQ 

<43> E'lTJr^l-'iiSTi] 

1100°C01^0] Hl-^-Sj-5-]-rf. 7 1] 7>^^r£7> 1100 °C *1 ^ ^ -f <^ 7><t^;£7} ^0> 

^1 CuS7} -g^^l ^-BflS ^>£M l^'S^flJE. Stfl^ 
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<46> 1^^^ t33|*1 ^z^JE-i- 300r/min^l^S. f>}±± %6\ w^^t}-. re). 

2<:0.5*(Mn+Cu)/S<20^ S^eKE ^^£7> 300°C/min*] t?H ^ ^*H.7]7> 0.2 

s^fl v]^. ^, 4!^£7} ^ ^ «M -M*H *Hl*fl*l 

7} t^&o]^. 0.5*(Mn+Cu)/S7> 202^^ ^-f<H]^ *fl 7> 1 ^ *1 2:tfl*!r ^##<>1 

£ 2b, 0.0039%C-0.4%Mn-0.01%P-0.01%S-0.05%Al-0.0016%N-0.15%Cu). E. 2^ ZLHflH* iL^ , ^ 
zHr£.7> tef^^-s- 37l7> nl A|) Sfl *1 H..S. ^zHr^Sl 

^^^■5.7} lOOOTl/miiH-lMeKE njAj^. Jlji)-7> c| o]aj- ^^HrJE^ 
300-1000 °C /mi n7> ^.cj- 4^ 



<47> [^^S7d] 

<48> ^"71^- ^-o] l^oj-gtb EB-oflir ^Kr*H, 700°C^l^l-7> 

W>^^>T=f. ^#)^rS.7> 700°C3~3±£\ ^-f^l^- ^ Stfl-&>711 ^ ^Jf^SpSM 



<49> [^Tl^^^Ti] 
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^ ^ 50~90%£l «3^Rr ?H v}^^}t\-. ^^}^}-^o] 50%v)t££\ 

^ Ajfg^o] ^^rf. ^^><y-^#o] 90%S3l-^ ^-fofl^. ^^a^ %1=aJ-£| ^t?> 



<51> [0^^=] 

<52> 7)1^ ^SKr ^<*Hfe 500~900°C 

^ £r51^<>lH *3"§Hr W>^*W. <3^r^ ^r£7> 500 "C^^ /fl^t^l & 

^ StflS^S. 7 0 l-£ 7 > ^^cf. ^^^Al^ ^^o] <Q;S. -R-^Kr^, 102: e) 

^S^. ^1-^*1-711^ ^^^-a]^ 10^-30^-^1 ^^S. *}*= ^H^f, 



<54> [^XMl] 

<55> io| t^-I- 7fl7><I^Ji *pf^<l7> ^ cf^-, 75%^ ^HrS. ^#<&<£ 

^^^-^Sl^>^4. ^Hr-el^^Tr Ar 3 ^Be^^^1-oi 910°C°1^, 

io°c/^£] 750 40^ ^<?> 7>^-&H WSit}. db-S-^ ^-§- 24 

^1-71 ^isfl ASTM^^CASTM E-8 standard)^ Sf4^^-S 7>^>^cf. a^o. ^1^-a]^71 

(INSTR0NA>, Model 6025)* °l-§-^l-^ ^^J-je, ^^j-s, <S^1#, ^<W^ *|^(r m &), ^ 
tflol^ ^l^(Arit) » ^^a 1 ^. °}7H r m =(r 0 +2r45+r9o)/4, Ar=(r 0 -2r 45+rg 0 )/2°lT3-. 
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^^sl-^^r 2%$\ iB^Sl* 7>tb ^ 170°C^H 20^r^> 1^5]^- IH^S* ^ 

« 

<56> [g. 1] 
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0.0013 




2.75 


1200 


600 


650 


2 


0.0038 


0.1 
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0.012 
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0.0021 
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0 . 0044 


0.15 


0.01 
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0.04 
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0 . 0024 
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0.04 
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0.05 


0.0014 
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0 . 0023 
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IS. 2] 





71*1*1 ^ 


3.71 
(/mi) 


7fl /mm 2 ) 




(MPa) 


(MPa) 


(%) 


(r m ) 


Ar) 


^ 7l-T- 

(MPa) 


1 


218 


301 


52 


2.12 


0.28 


288 


0.07 


3.5X109 




2 


208 


295 


54 


2.25 


0.31 


275 


0.08 


7.4X10* 
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225 


314 


52 


2.18 


0.26 


298 


0.08 


9.2X108 
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195 


292 


50 


2.10 


0.26 


275 


0.09 


9.5X106 
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185 


282 


50 


2.63 


0.53 


229 


0.09 


7 . 5X10 7 
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205 


321 


42 


1.73 


0.33 


292 


0.12 


2 . 5X10 8 




7 


185 


292 


44 


1.83 


0.49 


222 


0.42 


6 . 3X10 4 
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182 


292 


48 


1.83 


0.58 


215 


0.53 


1 . 5X10 4 





S 1, 2°]]*\ B>5f :£c>-|, Als.i~4(^7j-)fe- ^ -3-3.71 7> Q.2w c ]^^*\ 

^7J-he. ^ & o}u)e}- ^-^3)-^ #^5. at}. 3=-$, 7>^ol ^ -f^^f 
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<59> tb^S, *1 S.5(Ml M^)^ ^^o] db^f^- ^-47j-s.7> ^fJL, A]S.6(^15I7J-)^. Q±. 

7(«]jZ#)^ 3.71 7> t<H d^Jf^F 1H3-#H7> ^l^-8(^5fl7 0 T-)^- ^Bfl^) IF7J-O.S. 
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l^^r 1] 

C : 0 . 003-0 . 005% , Mn:0. 03-0.2%, S : 0 . 003-0 . 025% , Al : 0.01-0. 08%, N:0.004%°"|s}-, 
P:0.015%°l£h Cu: 0.005-0. 2%, ^7} Mn, Cu, S7> tfw^ M Mn+Cu<0.3, 0.5*(Mn+Cu)/S:2-20 
« q-^^j Fe ^ 7]b} 1:7]-^^; S] ^ , ^ -3-3.71 7> 0.2^ra^l^> 

2] 

*)1 1"%M1 Sl^H, ^"71 MnS, CuS, (Mn,Cu)S^JL, ^##^r 3.5X10 6 7fl 

3] 

^1 1%H1 ^"7] 0.5*(Mn+Cu)/S:2-7^^r ^.^S §>fe 7}^o] ^Jf^ 

[^U- 4] 

1r^%3. C : 0 . 003-0 . 005% , Mn:0. 03-0.2%, S : 0 . 003-0 . 025% , Al : 0.01-0. 08%, N:0.004%al*}, 
P: 0.015%^^-, Cu: 0.005-0. 2%, #7} Mn, Cu, S7> S7i Mn+Cu<0.3, 0.5*(Mn+Cu)/S:2-20 

* W^aL, M-^xl Fe ^ 7lB(- l-7>5]^ Ir^-i-S. S^tt 1100 °C°1^ 7-fl7> 

Itt ^ ^^^r^ Ar 3 ^Bfl^ ol^T-o.^ -g}^ l^o^o! 300*0 /min^l^ ^£5. ^ 

W 700 1* <>1 *H ^r^H chg-, 50-90%^ ^^Ml, 500-900 °C ^rJE 

^^o!)Aj c^^^ 7>^ol JjL**^ ^J^g^g ^<=!^o) 
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l^^-^r 5] 

*)1 4%H1 Si^l^i, -^71 ^^7j-^oi]^ MnS, CuS, CMn 3 Cu)S^| ^^3.7}7} 0.2jcan 

°) 3- , *j##=T^r 4.5X10 6 7fl oj^-o]^- ^ 7T-^o] -f^^V ^<2# 

6] 

*ll 4^H1 <*!, ^71 0.5*(Mn+Cu)/S:2-7^4- ^ 7>^^1 -f^r* ^Jf^s)- 
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IS. 1] 
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